INTRODUCTION
There are already so many observations on birth weight in the literature that at first sight it seems doubtful whether much that is new can be added by inquiries which make use of existing records. Certainly for hospital births, the mean weight and its association with variables such as sex and race have been explored exhaustively. Nevertheless, there are several important issues upon which the data are by no means conclusive usually because: (i) observations are confined to hospital births whose representativeness is often in doubt; (ii) numbers of births examined are small; (iii) one or more of the relevant items (for example the duration of gestation) are unknown.
Among larger series are those of Pearson (1900; 1914) , Zangemeister '(1917) , Bruce Murray (1924) , Martin (1931) , Anderson and others (1943) , Karn (1947) , and Hosemann (1948) , all on hospital populations. Perhaps the most representative is that of Anderson and others, since it was assembled in a city (Cincinnati) in which there were few facilities for deliveries at home. Two recent inquiries (Douglas, 1950; Baumgartner and others, 1950) are not restricted to hospital births.
There is another reason why existing reports are less instructive than their number might suggest. Because birth weight can be recorded more reliably than the duration of gestation, and because it is probably as good as or better than any single alternative index, weight is now widely used to assess maturity. As an administrative device this practice has a good deal to commend it. But an enormous literature has accumulated on the subject of " premature " birth, in which the identification of weight with maturity is the source of considerable ambiguity, not to say confusion. We shall discuss this more fully in a later communication.
BIRTHS IN BIRMINGHAM, 1947-II ASPECTS STUDIED
We here use the information on Birmingham births from which we previously drew certain conclusions regarding the duration of gestation (Gibson and McKeown, 1950) to examine three issues.
(1) RELATION OF BIRTH WEIGHT TO DURATION OF GESTATION.-As there are few large-scale investigations of duration of gestation, it goes without saying that there are even fewer which give the additional information about weight (Zangemeister, 1917; Anderson and others, 1943; Kam, 1947; Hosemann, 1948) . This subject has a dual interest: first, because observations at birth provide the only reliable indication of the rate of foetal growth; and second, because the use of weight as an index of maturity (referred to above) makes an accurate knowledge of the relation of birth weight to duration of gestation a matter of first importance.
(2) ASSOCIATION OF BIRTH WEIGHT WITH MATERNAL AGE AND PARITY.-Among investigators who have considered this subject are Duncan (1864), Ingerslev (1875) , Griffith and Gittings (1907) , Pearson (1914 ), Martin (1931 ), and Douglas (1950 . Perhaps the most satisfactory observations are those of Martin, who concluded there is no relation between the age of the mother and the weight of the child, although
there is a small negative correlation for the first rank of birth.
Most writers have believed that weight increases with birth order, but it cannot be said that the effects of the two variables (age and parity) have as yet been satisfactorily separated.
(3) WEIGHT DISTRIBUTION OF HOSPITAL AND DOMICILIARY BIRTHS.-A comparison of weight distributions of hospital and domiciliary births is of no biological interest, and of little administrative interest in countries (such as Sweden and the United States) where a high proportion of all deliveries are conducted in hospitals. In Great Britain, however, the representativeness of hospital births, upon which most observations are based, is in doubt, and we therefore give separate weight distributions of hospital and domiciliary births. We have also considered to what extent the difference in mean weight of births from the two sources is explained by differences in duration of gestation and birth rank.
DATA AVAILABLE
We have previously listed sources from which information was obtained about births in Birmingham during 1947, and have commented on the difficulty of recording the duration of gestation (Gibson and McKeown, 1950) . The proportion of births of known weight is shown in Table I , and is so high in all three places of birth (hospital, home, and nursing home) that we need only consider the accuracy (and not the representativeness) of the weights recorded. Balances in hospitals and nursing homes were tested, and no instrument exhibited an error greater than half an ounce. It is more difficult to speak with confidence about the accuracy of the portable spring balances used in domiciliary practice. These instruments THOMAS McKEOWN AND J. R. GIBSON are graduated in quarter pounds, and are checked at intervals by the Weights and Measures Department. In general, the spring balances give a reading correct to the nearest quarter pound; errors as large as half a pound are rare, and errors of a pound almost unknown. These observations on instrumental errors give no indication of the care with which the balances are used, upon which we can express no opinion.
A few words of explanation are needed for our failure to convert weights to the metric system. We had no control over the original records which were in pounds and ounces. Weights given to the nearest ounce can readily be converted, but weights given to the nearest quarter-pound (as in the case of domiciliary births) cannot be converted to a corresponding unit on the metric system without some rounding of figures and loss of precision.
BIRTH WEIGHT RELATED TO DURATION OF GESTATION Table II THOMAS McKEOWN AND J. R. GIBSON is not uncommon, and provides the mother with a motive for post-dating the last menstrual period in order to reduce the apparent duration of gestation.
Inspection of the data showed that each of the early weeks included a few births whose weights suggested that they were misplaced (unless we assume gross errors in weighing or bimodal distributions of weight). It seemed advisable to remove such births from the distribution, and we decided to exclude the highest and lowest 1 per cent. of the values when births are distributed by duration of gestation within each pound of weight.* Duration of gestation was recorded for 17,145 single births of known weight, of which 73 were born before the end of the 28th week. Table III shows that 323 of the remaining 17,072 births were excluded, and it will be noted that the constants of the distributions at each pound of weight are only slightly changed as a result. Subsequent examination of the relation of weight to duration of gestation is therefore based on 16,749 births. (Table V) . In a few hundred additional cases, age only or parity only were known, but it seemed advisable to restrict the examination to births in which both variables were recorded. Since we are not here concerned with duration of gestation (which has previously been shown to be unaffected by age and parity) it has been considered possible to include some THOMAS McKEOWN AND J. R. GIBSON births in which the length of pregnancy was unknown. This explains the difference in the totals of Tables IV and V. * Of 17,145 births for which duration of gestation and birth weight were known, 73 were excluded because the duration of gestation was less than 28 weeks, and 323 as indicated in Table III. t B1 and B2 have been calculated in weeks with more than 200 births. The relation between weight and age is considered first in there is no consistent change in the proportion of births between 7 and 8 lb., but below and above this weight age trends are quite marked. That this is not the result of chance variation is confirmed by the x2 test. The data provide no support for the view sometimes stated that the incidence of " premature " birth increases with the mother's age; indeed, the proportion of births less than 54 lb. undoubtedly decreases. Table VI also gives the weight distribution of all births (19,599) of known maternal age, and shows as might be expected that the distribution is unaffected by the exclusion from Table VI of the few births of unknown parity. The same treatment has been adopted in Table VII in an investigation of the relation between weight and parity. Weight increases with parity to the third birth rank, but above the third there is no consistent change (at least none is evident when " 3 " is compared with " 4 and over "). The proportion of births under 54 lb. decreases with parity, being approximately 7 per cent. for first births, and 4 9 per cent. for third births. Weight distributions of all births of known parity (20,101) are very much the same as for the 19,414 births of known age and parity. The x2 test is again used to confirm what is shown in the Table. Since the two variables (age and parity) are highly correlated, it is important, where the data permit, to separate their effects. This can be done on the material used in Tables VI and VII by examining the relation of weight distribution to:
(a) maternal age at different parities (Table VIII) , (b) parity at different maternal ages (Table IX) . When parity is fixed, as in Table VIII , the relationship between weight distribution and the mother's age is quite irregular. At birth ranks 1 and 3 there are no changes which cannot be attributed to chance variation. At birth rank 2 differences are unlikely to result from chance variation, but the consistent relationship between age and weight observed in Table VI is not present. Indeed, the only substantial age change in the second birth rank occurs between the first two age groups, and it is the weight distribution of births of mothers " 22 and under " which explains the low " p " in the x2 test. The same is true of birth ranks " 4 and over ", in which age changes are even less consistent. It therefore seems reasonable to conclude that there is no regular relationship between birth weight and maternal age when parity is fixed. The relationship between weight and parity when age is fixed is much more consistent, as is shown in Table IX . Not only are values for " p " low in every age group, but more important, the change in weight distribution as parity increases (noted in Table VII) is preserved. Once again the effect is limited to the first three birth ranks, for there are no regular differences in weight distributions between birth ranks " 3 " and " 4 and over ". An alternative method of considering the association of birth weight with maternal age and parity is by examining the mean weights given in Table X . The increase in mean weight with age is exhibited in the column totals (as Table VI) and the increase with the first three birth ranks in the row totals (as Table VII ). The change in mean weight with age is, however, quite irregular when parity is fixed (reading along the rows), but the change with parity when age is fixed (reading down the columns) is again fairly consistent to the third birth rank. In this Table  means have been calculated from the weights in pounds, and this accounts for a mean weight for all births (7 41) slightly lower than the mean (7 -43) given in Table II .
We may therefore conclude that: (a) weight increases with parity; (b) there is no consistent association between weight and maternal age when birth rank is fixed.
The data do not, however, permit us to state unequivocally that a mother's second child is likely to be heavier at birth than her first. We know the weight of only one individual in each fraternity, the last member at the time tho record was made. It follows that we have compared first births, some of which are only births, with second births, all of which have at least one sib. If mean birth weight is different for only births and for the first-born of larger families, this will clearly affect the comparison. The same considerations arise when second and third births are compared. But although it is by no means unlikely that mean weight at any birth rank is related to size of family, it seems improbable that this alone explains the differences noted. For example, there is undoubtedly a higher proportion of births of well-to-do mothers among first than among later births, and if birth weight is-related to the economic circumstances of the parents, this will also effect a comparison of mean weights. Since most data on birth weight hitherto available have been derived from hospital practice, it is of interest to compare weight distributions of hospital and domiciliary births exhibited in Table XI (nursing home births are also included, but in view of the relatively small numbers are of secondary interest). Mean weight is about half a pound greater for domiciliary than for hospital births, and the difference is also reflected in the weight distributions. (For example, 42 per cent. of hospital total births and only 26 per cent. of domiciliary total births, are less than 7 lb.)
There are, of course, numerous differences between hospital and domiciliary births which may contribute to their mean weights, in particular differences in duration of gestation and birth rank. We are, moreover, unable to exclude the possibility of some error in weighing; indeed, if weights of domiciliary births are consistently overstated, such an error could conceivably explain the association of weight with birth rank. We have examined this possibility by considering separately for hospital and domiciliary births the percentage distribution and mean birth weight in relation to parity. The; results are reassuring, since births from both sources exhibit the association between weight and birth rank (Table XII) . We have attempted to assess to what extent the difference in mean weights of hospital and domiciliary births (0 5 lb.) is explained by differences in duration of gestation and parity (two variables with which weight is certainly correlated). Table XIII shows that mean weight is consistently higher for domiciliary births at different weeks of gestation; standardization for duration of gestation reduces the difference in mean weights of total births by 0-08 lb. Table XIII also gives the parity distribution of births, and indicates that the proportion of births in the first birth rank is consistently lower in the case of domiciliary births. Standardization for parity further reduces the difference in mean weight by 0-13 lb. Since we have previously shown that for the population under consideration parity and duration are independent of one another, we conclude that about three-fifths of the difference in the mean weights must be attributed to other variables.
SUMMARY
(1) Birth weight was recorded for 22,527 of the 23,279 single births born in Birmingham during 1947. The data are used to give weight distributions, and constants of the distributions, for live births, stillbirths, and total births (Table II) .
(2) Mean weights (lb.) of births born after the end of the 28th week are: live births, 7 46+0-008 stillbirths, 5-83 + 0-094 total births, 7-43+0-008. Birth weights are not normally distributed. 
